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B. OBJECTIVES 

The purpose of the project under Contract ÜA-36-039*AMC.00340(E) 

is to support the CDTC-T in the areas of tnctiesl and  tropic «i ccmtiBuni- 

cation.  Th« specific objectircs of this effort ire: 

(1) To aurvey, analyxe, and evaluate «he capacily, reliability, 
and physical and tactical limitation» of existing corowuni- 
cation equipments and techniques. 

(2) To generate from the above survey, analysis, efid evaluatson 
a set of requirements for field cotfl»unications based upon 
tactical considerations and specific equipment charm:teristic,s 
that will satisfy these requirements, 

(3) To test off-the-shelf equipaients that come as close «a 
possible to satisfying each set of the above requirements, 
these tests to be fir&t technical and then tactical for 
items that show promise. 

(4) To analyze and evaluate thf> tests and recommend areas for 
future emphasis. 

(5) To state equipment requirements to accomplish the task of 
jungle field communiratic :, based upon existing and antici- 
psted tcctical requirements. 

(6) To train the Thai personnel assigned to the Communication 
Laboratory so that they are able to at lijo the facility, 
accomplishing this training as a nattiral course of operating 
the laboratory. 

(7) To aid electronic projects in Thailand as practical, en- 
couraging projects that appear especially useful to the 
basic objectives of CDTC-T. 

(8) To field test selected items of communication equipment in 
Thailand in accordance with the requirements of the 
President's Counter Insurgents Committee. 

_____ 



II MAJOÜ  AGGQMPLIS8MENTS TO DATE 

A.  SITE SURVEY 

!i» f)ec«mt)er l(562l a field site survfcy was conducted for th« {»ufpose 

of locating a suitable site near Baugkok for the Cofamunication Laboratory 

and associated field experiments.  Mr. W. B. Vincent of Stanford Research 

Institute and Mr. Howsrd Kitts of the United States Arny Electronic« 

Research and Develop!ne«t L8bor«tory participsted in the «it« aurvey. 

^»jor John Krenn, the on-site representative of the USAEROL. assisted 

in iittison with Thailand Ministry of Defense p 'sonnel and the CDTC, and 

in many other useful ways, 

The site survey resulted in the s^lecticn of a suitable site Iocs» 

tio« near the northern edge of ilangkok (see Fig. 1) where a three-story 

Chinese-style store building existed (adaptable for headquarters), and 

adequate rice-paddy land was available.  Tentative lease arrangements 

were completed '#ith the building and land owners.  The building is shown 

in Fig. 2. 

The Jansky und Bailey Corporation had, fortunately, just completed 

a survey of Thailand for remote propagation lest site» in tropical rain- 

forest areas.  Their survey was completed under a companion program also 

under the direction of ARPA and the USAKRDL.  Sharing of remote sites 

was planned, and considerable use was made of material gathered for their 

survey. l 

B.  ESTABLISHMENT OF LABORATORY FACILITIES 

Information obtained from the fitld site survey indicated that a 

suitable field aile and laboratory building complex did not exist in or 

near Bangkok.  Both construction time end costs for a laboratory building 

appeared excessive.  Since the Thailand Government had tentative plans 

to establish a research facility in two or three years, it was decided 

to create the laboratory portion of the facility in a complex of vans. 

Consequently, a complex of three interconnecting vans was designed (see 

Jcatk; and U*ii«> Sit* Survey htpoti. 







Fig, 3).  Lists »ere prepared of scientific equipment, electronic parts, 

«usili'ity equipieawt, and supplies required for one year's operation. 

Due to the extenitive construction required to raake the van coapiex 

»vail able in « ahort tiras, the USAERD!- eniiated the aid of the Elec- 

tronics Defense Laborstory (EDL) of the Sylvania Corporation for thesa 

tsaks.  Due to the close proximity of EH. and SBI, an excellent working 

arrangement vaa established whereby laboratory characterietics and re« 

quirementa were fed to EDL in an informal manner, resulting in the rapid 

cre»r;an of an excellent laboratory facility equipped with adequate 

electronic instruments and supp.Ues.  A photograph cf the laboratory 

complex is shown in Fig. 4. 

Four STiall portabij laboratory van« were also constructed by Sylvania 

to proviia adequate working arrangements in remote areas.  The portable 

vans were patterned after military S-141/G type vans which ere trana- 

portable by 254-ton 6 « 6 trucks or their equivalent.  The interiors 

contain work benches, relay racks, and scorage cabinets found necessary 

for field operation. 

In addition to the laboratory vans, a  C-2 vertical sounder was sup- 

plied by th- United States Army Radio Propagation Agency of Fort MonmoutS». 

New jersey, for ths study of the equatorial ionosphere.  Arrangeraanta 

were made to locate the C-2 sounder near the van complex ao that iqgis- 

tics problems could be mir.imiied and scientific devices could be con- 

centrated in one area.  The vertical sounder was supplied, installed in 

a standard semitraile. var.. 

C  SITE PREPARATION 

An advance party of SRI personnel arrived in Thailand in February 1963 

to complete leaas arrangements and to start preparation of the site to 

receive the laboratory van complex.  Additional permanent staff will 

arrive in Thailand during March and Aoril, to supervise site work and 

handle all details related to the establishment of a cowmunication 

research laboratory. 

A contract was established -vi th the Office in Charga ol Construction, 

South East Asia Area, to fill an area of rice paddy land and pour coacrete 

pads for the vans. A separate fill area and concrete pad «as made lor the 

C-2 sounder supplied by the OSARPA, 
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The Ckinese «tyle building shown in Fig. 2 »a« ie«sed ss a head> 

quarters r-d aaxi]- ..y  laboratory buiiding.  Although the building «as 

new, it «as conatructed to Thailand standards, and required considerable 

laodifirscion prior to occupancy.  The building consisted of five «epa- 

rate bays with e solid well separating each bay.  ft waa necessary to 

establish access between bays on each floor by making doors in the brick 

dividing walls.  Air conditioning, electric wiring, floor coverings, and 

Aaerican style toilets have been installed and other modifications sade, 

staking the building an adequate headquarters. 

D. REII0T5-SITE PREPARATION 

Arrangeeaents were made to establish a remote communication testing 

area 422 km south of Bangkok in the rain-forest «rea.  This site was 

selected for initial tests since desirable vegetation features exist, 

aoae shelter was available (u*ed as a hunting lodge by its owner, a 

Bangkok businesanan), and it is accessible by road and railroad-  A 

headquarters and ii.ing area were aade by improving the existing hunting 

lodge.  In addition, test huts were constructed of local materials at 

ranges of 0, 5, 10, and 23 «ilcs.  All test huts were constructed in 

heavily forested areas, k  typical hut is shown in Fig. S.  A map show- 

ing the location of the test area is shown in Fig. 6. 

E. EQUIPMENT SHIPMENT SCHEDULE 

Considerable equipment was shipped to Thailand daring the first six 

months. Major shipments originated from EDL, the USARPA, and SRI. Fol- 

lowing is a sumasary of accomplished and proposed shipments to Thailand. 

SniWITtG SH!m?fT 
Bin I   SHinciTr WTKOO 

AIWIVAI, 
BATt OÄsms 

m. «ad SRI 14 F«b. T«o CU« eircraft 18 F«h. Gencmtora,   labo- 
ratory tupport 
«ünupwo« and 
s«pp\i«t 

j  H* Approsci- 
MUly 
20 Arch 

Ship, "/"«»ident 
Grant" 

C-3 soander 

B». 30 April Ship. "IRS St««( 
Ajrebttart" 

Van» acd rwiatad 
■Nttsrial 

EDL May Ship Scientific 
tqnijmeo». 





FIG. 6   MAP OF THAILAND 
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F.  COMMUNICATION TEST PHOGBAM 

The Pfevident'«s Counter Insurgency Co«iaittee i-eqaested that the 

Departsent of Defense conduct field tests in a tropical environment on 

existing man-pdck radio «ets.  The Communication Leboretory of the CDTC 

1*1^ video a convenient organisation with field facilitic» to condwct 

svich testa.  Consequently, SRI was requested to conduct the tests as 

a part of its field program in Thailand. 

k  number of aan-pack radio sets with the general characteristics 

shown in Table I were made available for field testing.  The Bang Sapan 

test area war used to conduct the tests.  Some general observations are 

given below. 

(1) Severe absorption of the ground wave was noted in moderately 
dense rain forest under dry s-ason conditions.  At 5 uiles 
range, communication with HF man-pack radio sets wac via 
the ionosphere. 

(2) In view of the dependence on ionospheric propagation at 
ground-separation distances as short as 5 «ilec, it has 
been recommended that oblique ionospheric aounders be em- 
ployed to graphically display propagation ccnditiona. 

(3) Interference from other HF stations was severe.  If a 
channel was free for a few hours, this was no indication 
of future interference-free operation.  Interference came 
entirely from distant stations.  There is no known tech* 
nique for selecting channels to avoid interference u^.der 
conditions found in Soutn Kast Asia (SEA).  Success/ui 
communication frequently resulted from channel changing. 
Sets with a large number of channels clearly had an ad- 
vantage over those with restricted numbers of channels, 

Deiails  on the comparative tests between various seta are complicated 

and should be presented in a manner that clearly iltustratea the problems 

and test conditions.  Consequently, test results are being published in 

a separate report. 

To illustrate how oblique sounders can be used to explore the useful 

propagation spectrum for short-distance field communication, tests have 

been conducted on sounders located at Hawaii and Washington naval com- 

munication sites.  Tranamitter-to-receiver spacing» af 12 and 25 miles 

appeared convenient for initial tests.  Of course, the antennas «ere not 

surrounded by tropical vegetation, and the terrain between the sites 

could not be classed as a tropical forest area.  The conditions existing 

12 







should raswit in a stronger ground wav« than in a tropical forest area; 

indeed such a greuad »are can be obaerved r the results shown tu Figs. ? 

end 8.  If the ground wave did not exist (t i noted in Thailand), then 

propaptation would be via the ionoj^heric m« des clearly shown in the ex« 

a«plt.s.  Thua «n oblique sounder can: 

(1) Oetermine the region of the HF sp ctrum that will support 
low-power field communications. 

(2) illustrate how the useful spectral changes between day 
and night. 

(3) Present multipath conditions so that errors in transmission 
caused by severe multipath can be properly explained. 

(4) Show the relative contribution of ground-wave and iono- 
spheric propagation; also show the effects of enhancement 
due to anomalous ionospheric layers such as sporadic F., 
which is prevalent in equatorial regions. 

(5) Become an excellent educational tool, teaching operators 
the true nature of the propagation path between two field 
stations. 

(6) Provide data leading to the determination of accurate 
reliability figures for field communication. 

(7) Compare the relative perfornsunce of various ar^tenne" used 
for nan-pack radio set operation. 

G.  VOICE COMMUNICATION TESTING AND EVALUATION 

The testing of man-pack radio sets in Thailand is currently being 

accomplished by human operators.  The teat results, therefore, must be 

treated with some caution, due to the large variability from operator 

to operator snd to operator variations due to fatigue, interest, and 

environmental changes.  While the current test results can uncover major 

differences between radio sets, such tests are not sufficiently precise 

to uncover subtle differences which may be important. 

Equipment h^s b<en ordered to permit the use of a tape recorder to 

modulate the radio sets.  Standard tape word lists are used to avoid 

language probiems.  Another tape recorder is used to record the receiver 

signals, and a selected audience is then used to evaluate over-all per- 

Toratance.  The audience, of course, is not aware of the particular radio 

set under test. 

u 

















Mr. Fuller's work «t the institute hss been concerned with the design 

and construction of single-sideband transnutters, computers, electronic 

surveillance equipment, systema «onitoring equiptee't, and equipment for 

fathering weather information. 

Ga»er, Pierce H., Jr. - .Senior Operol ions Analyst, 
Operations Analysts Department 

Mr. Gsver is presently directing a study group involved in research 

PI future communication requirements for the commond-control functions 

of the military services.  This work includes communications traffic 

analysis and operational-communications planning for limited and duclear 

«ar in 1965-1970. 

Mr. Cover has participated on a research team on the future require- 

ments for sea-based deterrence systems of the 1963-1970 era. 

As an Operations Analyst for the Management Sciences Department in 

the Economics Kesearch Division, Mr. Gaver has directed and conducted 

studies in the evaluation of weapon and environmental communication sys- 

tems availability, particularly with respect to leadtimes for development, 

procurement, and deployment of these jystems. 

Mr. Gaver attended the University of Maryland and received a U.S. 

degree in Engineering from the United States Military Academy (1948). 

Advanced military studies have included Russian language and area studies; 

the Officers' Guided Missile Specialists' course, Fort Bliss, Texas; the 

Special Weapons course, Fort leavenworth, Kansas; and the Officers' Ad- 

vanced Artillery course.  Mr. Gaver has done graduate work toward an M.A. 

degree in History.  He is en honors graduate of tiiC Industrial College 

of the Armed Forces co»icspondence course, "Economics ot National 

Security. " 

Before joining the staff of Stanford Research Institute, Mr. Gaver 

served in the United States Army from 1948 to 1956.  His military service 

included tours of duty as instructor on the Corporal missile and in- 

structor in surtacc-to-air missile tactics at the Antiaircraft Artillery 

and Guided Missile School, Fort Bliss, Texas; administrative officer and 

instructor at the Chemical-Biologicel-Hadiologicel School in Germany; 

inatructor at the Mutual Defense Assistance Pact School, Germany; and 

artillery battery executive and reconnaissance officer. 

22 
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Haga, George H. - Besrarch Engineer<   Caamunication     Laboratory 

Mj'. Hagn received a B. S, degree in Electrical Engince-irsg fro» 

Stanford University in 1959.  #hile a student, he wcrked for Stanford 

Research Institute t~o summers, becominr a member of the staff in 

September 19S9.  He earned an M.S. degree in Eiectricel Engineering 

from Stanford University in 1961, ander their Honors Co-operative Pro- 

gram.  While at Stanford he also participated in a student leaching 

program.  Mr. Hagn attended the 1961 Badio Propagation Course of the 

Graduate School of the National Bureau cf Standards. Boulder Laboratories. 

At the Institute his work has involved the measurement and analysis 

of ionospheric phenomena, microwave diffraction, and the scattering of 

HF radio * ves from the earth's surface.  He has also conducted airborne 

antenna pattera measurement programs at HF and microwave frequencies, 

Mr. Hagn is a member of the Institute of Hadio Engineers and an 

associate member of the American Geophysical Union. 

Koehrsen, Glenn D. - administrative Assistant, 
Coemumcat ion  Laboratory 

Mr. Koehrsen attended Iowa State University in 1956-1957 and City 

College of San Francisco in 1^57-1958.  Ir Jantary l?f>3 he received a 

B.A. decree in Mathematics f."om San Joie J*' ite Coiiege, with work in 

Industrial Administration.  In 1953 to 1956 he had served in the U.S. Navy. 

During that period he attended a six-month Electronics Technicians School, 

specialising in communications. 

In April 1958 Mr. Koehrsen joined the staff of Stanford Research 

Institute.  Among the projects on which he worked as an Electronics 

Technician and later as a Student Engineer were one concerned with de- 

sign and construction of VLF satellite receivers; the construction of 

a specially designed as t route t ri c camera for Lick Observatory, for which 

he built the control unit; and the establishment of the date reduction 

facility for the Communication Laboratory.  For the letter project he 

screened and hired personnel, coordinated the procurement of data proc- 

essing machines, and established work procedures on dats handling 

equipment. 

23 
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Mandelbau«. Albert J. ~ Operation!. Analyst,   Operst ions 
Analysts Department 

Since hi» association witV» Stanford fiesearch Institute, Sir. Mandelb»«» 

has been engaged in research end analysis of requirements, current and 

future, of «orid-tride strategic military cowmunications systems with 

particular emphasis on the technical and military factors, as well as 

on ne» concepts in the conduct of future war as these affect future com- 

munications requirewenls and improvements, 

Mr. «ahaelbaum received a U.S.   degree from the United States Military 

Acadeiii>, *est Point. New York in 1930.  Coamissioned in the Signal Corps 

Hegular Army, he served as a Ur   t Signal Officer until 1936, »ben he at- 

tended and graduated from the Advanced Officers' Course, U.S. Army Signal 

School, Fort MonraotJth, New Jersey.  Being retained thereafter in the 

faculty of the Signal School, he apecisiiied in Signal Corf » t«cti'-/ and 

Mobiiiiation planning until IQtO.  Upon the outbreak of *orid War II, he 

became Signal Officer. Sixth Army Air Force, Cerribean Theatre, and 

pia».ned and directed the installation of a very extensive rsdis and 

land-line communications system connecting ail U.S. military airfields 

from Mexico through Latin America to Peru, and along the Antilles to 

Dutch Guiana.  Subsequent to 1943, Mr. (then Colonel) Mandelbaum assumed 

command of the 4th Army Airways Communication Wine, serving over 135 air- 

fields and other Air Force installations in the China, Burma, and India 

Theater.  Here, he planned and directed the installation  and operation 

of extremely complex radio communication and radiu air navigation systems 

pertaining to Air Traffic Control especially over the densely travelled 

"Over the Hump" air routes of the Himalavas traversinc India, Burma, and 

China. 

In 1^46. Colonel Mandelbaum attended the Commend and (jenersl Staff 

College, Fort Leavenworth. Kansas,  Upon graduation, he commanded the 

Signal Corps Publications agency concerned with the preparation of tech- 

nical texts and manuals for new Signal Corps equipment.  In l<?4St he 

became Assistant Commandsnt of the U.S. kr^y  Sienal School.  During this 

period he attended the Advanced Management Progratn Course at the Harvard 

Business School.  He then served in the Office of the Chief Signcl Officer, 

as Chief of Personnel and Training.  With the Korean War he w«s assigned 

to the Office of the assistant Chief of Staff for Logistics in the Pro- 

curement Division.  In 1^53 Colonel Mandelbaum graduated from the 



ladwstifial Coitegr of the Armed Forces,  Th*nee he assuae^ cosjaaud of 

the El«cS:i-o»ic Wai-fare Cestcr of the Signal Corp», »her« he directed 

research »nu military exercises in  electronic courttersseasurea.  In 1955 

he w«» tranaf^rred to Supreme Headquarters Ailied Power« Earope, Pari», 

to becosse Chief, Telecomraunication Branch of the Signal Division.  Here 

he initiated and monitored the iraplcmeittation of ACE RIGB, the «orld'a 

largest forward scatter ayste», for NATO Europe.  Here also ht.  planned 

and iaploaented tite Alert and Atomic Strike Conusunication» Syste® for 

Allied Coweisnd Europe.  In 1958 Colonel Mande.baum retaroed froa foreign 

service tft bscome Sign«! Officer, Fifth U.S. Army, Chicago, Illinois, 

during w?iich period he supervised the construction of the Midwest Belay 

Center, a laod^rn, complex, fully automatic switching center.  In I960 he 

retired from the Signal Corps and joined the staff of Stanford Heaearch 

Insti tute. 

Mr. Mandelbaum is a registered Professional Engineer of th® State 

of Colorado; a Director, San Francisco Chapter, of the Armed Force» Co&» 

fflunicationa and Electronics Association, and a member of the Society of 

American Military Engineers. 

t 
- 

Morse, Hobert E. - OperasIORS Analyst, Operations 
Analysts Departwent 

Mr. Morse joined the staff of Stanford Btsearch Institute in 

February 1962.  He is currently engaged in studies of the Sino-Soviet 

bloc capabilities as a threat to OONlfS, NATO, and Field Army areas. 

Mr. Morse has had nearly four years of experience with Sylvania 

Electric Products, Inc., in the field of electronic systems intelligence 

analysis.  During this period, Mr. Morse became well acquainted with 

both U.S. and Soviet electronic systems, electronic countermeasures, and 

electronic coucter-countermeaaures techniques. 

In 1949-1956 Mr. Morse served in the U.S. Army.  During this period 

he attended e number of schools, including: Badar Maintenance, Airborne, 

Army Language School (Chineae.lÄandarin), and the AFFE Intelligence School, 

His main duties were as an intelligence analyst and as a translator and 

interpreter. 

Mr. Morse graduated from Bradley University in 1958 with a B.A. 

degree in Political Science and a minor in languages. 
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la 1962 he was aisde « Fello« of the Institute of Elsctrice! ana 

Electronics Engineera. 

Dr, Peterson is e member of the IEEE Profession'»! Group« on AnteMas 

«»d Propagation, on  Electronic Computers, end on Information Theory; the 

Scientific Research Society of America; Sigma Xi; the Society lor Indus- 

trial and Applied Mathematics; Union Radio Scient if ique Ititersjationele; 

and Cemmissiona III amd IV of the United States Coramitte« of UHSI.  he 

was a «ember of a National Science Foundation Panel charged with planning 

and reviewing auroral and ionospheric research programs conducted during 

the International Geophysical Year.  Dr. Peterson is ths author, or co- 

author of approximately fifty papers in the fields of communictitions, 

radio propagation, and upper atmospheric physics. 

R«ch, Robert A. - Assi'tant Manager, 
Communication Laboratory 

UT.   Rach received a B.A. degree in Astronomy from the University of 

California in 1950,  He worked at Lick OSservatory from 1950 to 1951 as 

an Observe",  F."om 1951 to 1953 he served with the U.S. Army BS a Field 

Instrumentation Officer and later, in Korea, as Commanding Officer of a 

Topographic and Meteorological Unit.  From 1953 to 1956 ht was e graduate 

student and later Lick Jbservatory Fellow in Astronomy at the University 

of California.  At Lick Observatory he vas concerned with position K«»«« 

urement of stars and spectrographic studies. 

In May 1956 Mr. Rach joined the 8t?ff of Stanford Research Institute, 

where he has been engaged in studies of propagation and communication 

systems and in evaluation of communication networks.  Aniong the projects 

on which Mr. Rach has acted as leader were projects on telemetry propa- 

gation problems connected with missile re-entry, HF prop&gfttioa prediction 

by digital computer techniques, digital sit.iulation of the performsnee of 

HF communication networks in a fiOtmal md jamming environment, and real« 

time control pf world-wide communication networks.  Mr. Hech is currently 

pursuing additional problems in the areas of network vuir.erabi lity, 

planning techniques, network control, HF sounding, b&ckscer.ter radar, 

nuclear effects, and satellite communication systems, 

Mr. Rac's was appointed Assisr.aiit Head of the Communication Group in 

March 1959. 

27 
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Mr. Räch i» a member of the Scientific Bes«ftreh Society of Aaseric* 

and S«"IB« Xi. 

Roberts, Willisir.i B. - Opfratton« Analyst,   Operations 
Analysis  Department 

Mr. Roberts is prasently engaged in engineeving research directed 

toward the evaluation and improvement of speech comrauni cation ayatesr.s, 

with particular emphasis on those systems that aic secure voice systems. 

Mr. Roberts received ?. B.S. degree in Mathematics from Trinity 

University in 1949, with a minor ;n Physics.  After hi» discharge from 

the United Stercs Marine Corps in 1954, M'. Robert» worked for the City 

Public Service Board of San Antonio, Texas, where, as a Budget unc Sta- 

tistical üngineer, he prepared statistical analyses of various features 

of electrical utility service »ith respect to loads, distribution net- 

works, and construction coata. 

In 1956^19bJ, Mr. Roberts spent a year with the Core Laboratories 

of Dallas, Texas, ?,s a Junior Engineer.  His duties included the ex- 

tensive analysis of rock samples for porosity, saturations, and 

permca'-ilily.  He also prepared estimates of the feaaibility of oil 

production at specified sites. 

Mr. Roberts joineft Lenkurt Electric Comitany of San Carlos, California 

ir» '.937, a« a Penign Engineer. hi  this capacity he was responsible for 

dove.oping the concept and design of packaging plena for active and pas- 

•iv« aetwo^k« on various Communications systems. 

During  ^59, Mr. Robert» was employed by the Boeing Airplane Company 

of Seattle, Waahington, as a Resign Engineer.  At Boeing he speciali»ed 

in manufacturing and packaging techniques for the Minutemen sequence and 

monitor launch system.  He also wosked extensively on the console designs 

for Minuteman. 

At the end of 1959, Mr, Roberts joined the ITf Federal Laboratoriet 

of Palo Alto, California, as a Senior Member of the Technical Staff.  As 

Project Manager, Mr. Roberts wea reaponsiblfi for se\eral project« in- 

volving speech communication s^ .items utilizing bandwidth and ompiitude 

compression devices.  He was directly responsible for the development 

and application of psychophysical techniques used for -he evaluation of 
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speech systems considered for Project 480L AIBCOM, the USAF Global Com- 

ra>.nicat,ion System,  This development included an experiments) design such 

that the obtained results could be reproduced *ith a Kigl. degree of sta- 

tistical validity.  He was also responsible for the development of 

experimental procedures designed to measure the amount of prosadic 

information im; sed on th« phonetic code during -peech transduction 

and transmission, i.e.,   the amount of information retaifed by a speech 

communication system with respect to talker identity, intent of message, 

emotional status, etc. 

He is the author of a paper entitled, "A Judgmental Method for a 

Voice Communication System Evaluation," published in the 1/61 [BE  Inter- 

national  Convent ion Record. 

Vincent, Wiluur H. - Mariger, Commnmrat ion Laboratory 

Mr. Vincent recaived a  B.S. degree in 1*547 and an M.S. degree in 

1951, both in Electrical Engineering from Michigan State College.  He 

was a Hadio Technician in the U.S. r gnal Corps, instal1ing and servicing 

radio-teletype installations in the Pacific, from 1943 to 1046.  In 1948 

he joined the Electronics Staff of the Bell aircraft Corporation as a 

unit leader in charge of missile communication equipment development. 

In October 1955 Mr. Vincent joined the staff of Stanford Hescarch 

Institute. Asa Hesearch Engineer he was engaged in work on meteor-burst 

communication, auroral-zone communicat i or<, and associated communication 

and propagation studies   He conducted extensive studies and fi'ld ex- 

periments on the propagation path provided by ionised meteor trails ail 

assisted in th^ setting up of the Stanford-Montana State College mete r- 

burst communicat ior. system, the first such sv.stem to operate in th* 

United States. 

Mr. Vincent was appointed Assistant Group Head of the Communications 

and Propagation Group in 1957, Head of the Communication Group of the 

Corrmunicaticn and Propagation Laboratory in 1958. and Manager of the 

Communication Laboratory in 1962. He has conducted studiesofconmunication 

network analysis, optimum utilization of large imperfect communl-at ion 

networks, the use of electronic computers to solve radio »ropagation 

i-robloms and conmunioat ion network problems, satellite communication, 

improvements in high-frequency radio, and other relatr1 problems. 
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Mr. Vincent i« the author of severel papers in the field of coiümani- 

cation end radio propagatitn. 

Mr. Vincent is a msmber of the Institute of Radio Engineers and a 

member of the IRE Professional Groups on Circuit Theory, on Communication 

Systems, and on Antennas and Propagation. 

Ward,  Wellise N. - Field Engineering Bep1-- -entative, 
Co»Municat ion Laboratory 

Mr. Ward served in the U.S. Marine Corps from 1943 to 1945, as a 

rifleman.  After leaving the service he was1 employed for rine yea'.'i. by 

the Weyerhaeuser Timber Company in Klamath Fails, Oregon, as a hooker, 

loading logs on trucks.  F'-om 1954 lu 1956 he was employed in Eugene, 

Oregon, building and maintaining bridges.  Subsequently, for three years, 

he worked again as a hooker, for the Ned Putnam t ogging Company in 

Klamath Falls. Oregon.  In 1959 he became a line inspecto'- for the 

Johns Manvllle Company, inspecting materials from machines. 

Early in 1962 Mr. Ward joined Stanford Research Institute.  During 

this year he was a member of a rigging team erecting log-periodic an- 

tennas on 100-foot towers for a world-wide ionospheric sounder network. 

Later, at the SRI Mountain View, California field site, h« assisted in 

operation and maintenantfe of communication equipment and an oblique- 

incidence innoephcrc sounder.  He was in charge of termination operations 

at the SRI field site in the Fiji Islands, when work st that site nad 

been completed. 

Wiley, Gordon S. - Manager,   Operations  Analysis  Department 

Mr. Wiley joined the staff of Stanford Research Institute in 1954. 

Kia work has been concerned with operational analysis of complex systems 

including military weapons systems, command-control-communicätion sys- 

tems, end air-traffic-control systems.  He has directed and performed 

operations analysis on such diverse problems and systems as helicopter 

novigaticr. requi ements, mine field techni'', jea for low-altitude defense, 

operational environment of U.S. striking forces, and continental air 

and anti-missile defense systems.  Mr. Wiley served as a member of the 

DOD R and E (communications) panel on Communication Switching.  He is 



currently concerned with atüdy activities of national atvat.egic coasmsifd» 

cOHtrol-coramunication systems, field army air defense weapons, and 

interpretive int.ei 1 igence to provide criteria fo»« syste/a evaluation. 

A» the prognm supervisor for the SRI Besearch Office, U.S. Aray. CDEC. 

h« provide» direction to the scientific ae^igr and analysis of field 

fitp«  sent«tion on advanced warfare techniques. 

Mr. Wiley received a B.S. oegree in Electrical Engineering from 

the U.S. Naval Academy in 1941.  From l^l to 1954 be was an officer in 

the U.S. Navy, attaining the renk of Coawander.  During thin  time he 

attended the Radar Couraea of the Radiation Laboratory of the Maeatchusetts 

'nstilute of Technology, the Navol Research Laboratory, and Camp Catlin, 

T.H., followed by three years aa a Radar and CIC Officer.  He qualified 

r.« a naval «viator, attending the All-Weather Flight School end later 

the Tactical Air Control School while serving in various aircraft squad- 

rorts.  He took the Naval War College courses in Intelligence, Logistics, 

and Strategy and Tactics.  He served on the staff of the Chief of Naval 

Air Technical Training as Training Officer, reaponsihl«' for instructor 

trsiiiiiig, training methods, and curriiulum content involving thirtytwo 

technical schools and the Naval Air Mobile Training Units program.  He 

later attended the Guided Missile School, Fort Bliss, Texas. Mr. Wiley 

served »ith the Operational Ucvelopment Force as Project and Operation« 

Officer of a .squadron p«rforming ai.alysia and evaluation of weapons 

systems and tactics.  He was assigned to th^ staff of the Director of 

Guided Missiles, Office of the Chief of Naval Operations, with responsi- 

bilities for formulating operational requirementr; and program management 

of guided-missile weepon systems. 

Mr. Wiley is a member of th« Operations Research Society of America, 

the U.S. Naval Institute, the Scientific Research Society of America, 

and the California Academy of Sciences and is listed in Äa«riron Ven of 

Scitnce.     He holds a commercial pilot's license wit!» instrument rating. 
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